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Abstract of JP2004050005 

PROBLEM TO BE SOLVED: To provide a spiral 
membrane element, a reverse osmosis 
membrane module, and a reverse osmosis 
membrane apparatus, which control the 
accumulation of turbid substances even when 
raw water of high turbidity, such as industrial 
water, is supplied without being pretreated, and 
enable stable water passage treatment over a 
long period. 

SOLUTION: In the spiral membrane element, a 
bag-shaped separation membrane is wound onto 
the peripheral surface of a permeation water 
collecting pipe with a raw water spacer. The raw 
water spacer is made of first and second wire 
rods extending from the inflow side toward the 
outflow side of raw water while meandering in the 
shape of a gentle curve. The first wire rod 
extends along one membrane surface of the 
separation membrane and forms one raw water 
channel between it and the adjacent first wire 
rod. The second wire rod extends along the other 
membrane surface of the separation membrane 
and forms the other raw water channel between 
the adjacent second wire rod. The first and 
second wire rods are laid to overlap each other 
and bonded together at an overlapping spot. 
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ir * ft 3 . ? / »K*fc-a:ffi»»«ttBtiittftt**3£<?>s>, o&mmm* <> 30 

2ft, HlV^-7ffi5l»llttNF«)£*7ft3C^tf»)3. 
[0020] 

* 56 G <2> » ■ € 5/" i - fl>tt , » IE * A 4 7 I! Ill X 1/ * > f- t « 3 <9 "* ft ft t*» 
C*JH7ftr. «a,»B 8 C»r«ft t *r 3ft»«BB y a -A.**if mi 3 . B 6 I? 
/Tv U <fc J C. 8}&7X*7Xf 6 0©.*fllC«tt<?>ffi»»«6 1 ?/§UXX^-7-*#IC 
XA-f 7JlttC«^-5it. ^Q±SP7^^ft6 27«at3. H77AOIttC#J 
7itfc&5§8!l6 1flftMJfllT<5tl»±T7fe«>c; y7*8 3t*t-3T 

U 7 □ -7*±dD 6 4*P8«IC11 ^ W it >J ft 7 II 3 . C ft * <5 » it * 3* Tk-E 6 0 . ffi»SH 
8 1. 6 Z . 7l/X:-?i4D6 4?&^9^U7/HllM>l-e 5ti 40 

S)t U . ^©iSM^XtSOtl]*?? (B»ttr)?««U7. AvV>76 8WC 
Z A 4 7 ;HKxi/ * > h 8 5 tttBUlR* t 3 . B ft , 3 A O Ailll/ ^ > h 6 5 
e>ftJ3*A>5/*>76 6©P3@9llUl5«^6 7 # »J>* 7 ft 3 # . C ® I* IB 6 H770 
V - * 6 87^SU7ft3. 8fiA'7 5 /> 7 6 6<?>-JSlCtt/£7XtA'7V , 77W85lC3iA 
t?fc«XD**»Af(HJRttr) . *fc»MCI*aaaKI*rttf6 0lC«aT-3«JlJ!kf 

( ■ s tt r ) »j;c##aajkir ( ■ » it r ) # ft ta 7 ft . a^/>76 6, 7 © w sp an & 
Si&ies (y^*) #-?a5saffi : E->-a-;i,6?^«fi5E , 7ft3. 

[ 0 0 2 1 ] 

c^^TttiutQfflaaiityi-^e 97«*t«iit3Jidi*. a-7 s />76 6 © - 

HS#>i*>7-tfflll7/S7XtJ±At3^, B6lCftl)7*il&7/TvU;fe£?ICl7Xl*Tl/Z 50 
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D-?iO)6 4<!)§!HMtt(i) l J 7 6 3 <0 H t 3 -> 7 ft ttl <9 X A << 7 SI X U X > I* 6 5 
WCSAI, -8P<DJS7Xt*XA<f ! 7;H!8Sxt/.>Oh 6 5<9M<5 if jXX^-^-T-Effl 
TtlJI%lk > A%>*ft l )W.V-ZX®ZK'(y)immJL\s*y h 6 5 C ii U . 4t!> BP Jl 7X I* & 
^1S6 1 t 8 S U 7 8 M 7X 2 2 'J S E* £ & 7X I* 8 ffi 7X * 7X E 6 OCl*rftJ. C^J; 
?CU77A-(7*Sll^>F 6 5C»;*C/f7X#» , >l8nt7, &5§8K7ai§U$! 
»^fe/f7Xt*5SH^^^^>tt^*6?»tSi!a7S^«ai7X>;U7A'> ; y , >766£9^^ 
AH JR U HI 7ft , *fefflM«t»»Ufc»il*B:»Ji**l,7H»7K*7XSB OtM 
TA 1 >y , >78 8#C*yflirftJ. tt ft . a - ;H*HB©J:7C 

aR®Z/C<r7;PSIlXU,X>l*tR*tZtS><S>*, ffli»7AO^SilM>h 
IIRItH0?*o7tJ;U. 10 
[ 0 0 2 2 3 

1X82*1, *>?l«»**»?8. Ji 7X 91 A IE f . a«3KftlUEf &C*»»7X»fli 
E9t'>«<Vt«Jt?t©7»»>3.*56W©3i63iaii»llCl««»7ft?Ji7k^U7 
I*. I8J17X, 7Xii7X£fr[5]iR7X#f i ir ft Z . /1 7X<9»S* U 71*, Kc*JR7ft4Sl> 

bicv»eii. *7Xci*Ji 7X * c m £ y vrnxtiii t st'Uft, 5dD§©fflu 

7<A?-tflUfeJI!a**. 7*-fl,*77?y>7tl»±*Zfcto0»IK*Jt*;tI]b 
*.e<<>££3:ft2. *»*JO*iDCJ:y. if7XX / \--9--*>§gi'\fi>5SH<i>§*tt-S8P 
S'J1-ZC>:^7$ : 3.«-SS&J^U7l*.fl l J%l*fPl I S 1 ci)r( v ype/-SPe^se MS 20 
I300J- rtypeCSPerse MDC200J (»C, ARGO 8CIEN 
TlFlCttS) tt&V KtlJ . *fflB<9a^lISIICJ;lll3:, tt * . /1 7X <f © 8 H 7 

t i«?fflimft7iife»*fl:B«a. ji^ss^s^s^v^flii^siis^s 

ltllt^^?n. 7 X t <9 Bi BfHt . ft if DO a 9 £X. 6:7Hfc 
#Elft2&7ii}fflfc)«SI)at#T3. 
[ 0 0 2 3 ] 

**B0XM<l>»*Cftit3Jffi*a«itt<l>-ffltH7t*»U7l&rcrZ. H 7 C ft l> 
7. &$8SiSil7 0l*. J» * tt» It t 7 1. J§y®&558IIt ; /a-^7 0A;i&<&fS& 
S3S^ : E-Va-;i,7OBtC0|lE)?7ffiiSU^t97iP) 1 ;, Jf ?X « » H 1 7 1 ^ SO 19 ii& 55 
ilt-/i-in 0AI*/f7X#J&E^7 2 7«8 7 ft , iwS&;§8BSt:/ , :i-^7 OA); 30 

$$03 7X*U7#*872-)XS§j&7X;liHEf7 3?18S?ft, »8JS&»ail€Va-;i/7 
0 BCtt»»7Xtl»ttt7»Jft*afllE*7 4£?>««&7Xt/!i7X#&Ef7 2 IC M ti 
E*75t*fcZ. * fe. lu®ffl)5Sfgf I /i-Jl/7 0ACI*aiiBl7X^HiEf7 6t«^ 
7 1)1. S0IS5S&5fSli : EV2-;i/7 0AI***«C*Za)tG>»atfiC7*l)ffl»»a 
H i 7- ft V . «J81»llt ! /i-*7 0Btt«*.i5lli!»IRI?ftZ. 
[ 0 0 2 4 ] 

*a«<?>»«0JG>fflai ill^i 7 0 7 ffl I) 7 « 7X t t 1 75 t BfcBfl t I . ftr 
. «7Xl*«2Xttl8¥87 1C*V»Bffl»»aEV'i-/P7()AC«»7ftZ. « 7X1*18 
gffiSSI?7i-in OA?J5i?il, - « SI 7X 7 « S&7X ft Hi E £ 7 6 » »J # Z * 40 

ic-*»*3xaaiE*7 3»«>-3:»a*t#?. »:i>7, c<P-»»a7Xttfta3ffia!a 

IS? I /2-^7 0B75CS7ft, »a*»ffltt«74»>5z.3:»J»*T#ZVttC, " X 
«*i7Xl*M 9 E® 7 5 # >4 if 7X#ISEg 7 2 IC M 7 ft Z . C©-a)l«7kl*BllC»»ffi» 
ISf ! /:-iH 0A7)»lS7ftfeaifl7XtftSK&5Safll€-> , a-7l,7 0 B 7)1*7 ft*. 

* «r * ^ * «; . 7XniR?tiDi±7ttzc>:^7? : i. * *. . a^3i?iS7 ou, «t * a 

<9Hl7«ffl7ft7llZ^ai^S0^tS«)>:Ufe^i5IQSIIIO)«t) , JIC, * ?S Bfl c ft i 7 

z^M©sa^X'iiictiPS | j7? : za>faiit ; yi-/i/78uaic«;fflU7i)Zci77, ss h«i 

C&5§j3K 7 2»«fflTZ;?*C«*. ft*£®aftCft4ZlR5G3aftl*2&JKAWffi 

# s u 9 7 . &5faiiisi7oi*&*S9&^ais?tt*#ixu787i7X0 7XSefc8c 50 
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[ 0 0 2 5 ] 

mm mi 

T!EJI&$# TICft II 7 . 20O0^l<i)IXI«ctfi^„. ffi » a & E f a - ft, A <D tt 
£S*ffittS«£«)}l8£&f 2 0 0 0 *■ c tft ^ 7 S7XtJ± (M P a) . aH7Xl ( I / 7> ) J£ 
frai@7X<i>$l$ ( m 8 / m ) tlf t JC^fioJt. * . 2 0 0 0 nf ID & . SSI 

. **aH<i)i«tfi*is»t*2cmt. $1 * . a7K*EJ£&'»ii2K»**i*z 5 c * 10 
? . 

[ 0 0 2 6 1 

(&;ia§tt e /a-^A) 

■ 1 A C-B £ C 9 ? 41 ft 9 £ 9 ? . lHiH/**LtfO. 6 6, »SL» 1 5mm. fi 41 
H #1 Omm. **»HtiVflfZOinm. 1 . 0 mm<9SjXX^-t-AtfFSl 

fc. C0**7 / t-t-Atlll77A'f7AIIII/^>hAtffRU, IC 

B8CStJ:?«l]li9ft»lItyi-AAtttl!Ufe. fflU. S ffi St fl H E V a - h 
AttliOXA'f 7*Illl//>Ftfiil;fe11fl)t ! /i-AVlfe. 

» J± 77 # 0 . 7 5 M P a . * St7X a i # 2 7 0 0 m 3 / b| 111 . 7X S # 2 5 1 7* . 8 at ^ 20 
tClB. 60#SO77yV>7 ( X ■ * ft M f IC W ft f *l "7 U J It t £ d U 7 . a 

7v y >7»*t»**»ffl«» * » M r tt 7 «kff > 

[ 0 0 2 7 ] 

xifetfj 2 

. x n a 1 *iqi«®aiK*tt-?zoooB»ii)(?>BAiiiKTff->fc. jaaanfVa-^B 

**X*<-?-ACti!fc7. 05IC/Tvt#ft<9t<i)?, JStiH/i£SL#0. 6 6. K S 30 
L tf 1 5mm. « ti H *M Omm. JS 7k a Ktt V 8M Omm. J? ? 2M . 0 m m © $ ?X X 

^-t-Btiii^t^, i5Effiaa«t^a-^A>£iBi*«2)»a?ffiiufe. 

[ 0 0 2 8 ] 

SSeflJ 3 

$ g 2 fi , * 1 * 2 Om8/rn0I»ffi2KtT§ett*?MoS&®B7cm*7[]-0ffi 

sauries 7xu. Tie««*#Tc*iiTZoooBtia«?>BAa»6tfiofe. &>§a 
im ©tt«g§¥fl«a* t « i az#* 2 catr. «». ^ 1 ^asa, ftsttsaisi® 

(asasisi) 

lBSffl»»«t s / a V U 7 . «»ffl U feft*»KE - A B t ffil) . 8® 40 

(, E V a - A- HBt ffl U £ . C S> E S - 1 0 CfflU ^ 117H ? I*Z*«-t-H:«* <D 

nettle ®?») s . 

iu»3S6»ailt^a-^&&f«S3ffia»litya-^«C. $ ft S 77 # 0 . 7 5MPol, 
5liBl7Xai^2 7 0 0m :i /^^. 7X;M# 2 5 , til &&&&& Z *S i - )\, 9 H- Z * ® 
tCID, 60»l977v ! 7>7 ( 3 ffi 0J 1 V 0 ft 2 # ft) t f? ? . 
[ 0 0 2 9 ] 

iaii^i-Huufc'Jc, tie cm ? tt^QjS&sf affi t v a - a c t m u 50 
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. £tt«i*H*0«tefttt-*2ooo*ia0iBAaict<j:>fc. ai!iiE ; /i-ic 
<ptt*»#isst * 1 Jki*% z cmt. 

(ffl» Sffi € ! /i-K) 

I?K7^--9--ACtt!*.-7. B1CSt*l9U?. IiH/iSlL»0. 2. ill L 
#1 0 0 m m > *S<liH#2 0mm, W*aH*Vt»f4 0mm. & t # 1 . 0 mm9l)KX 
^--9--CtSl)feJ».*.lBlB3a»»«fya-^AVBl*«5*»?ffliLfe. 
[ 0 0 3 0 ] 
it*5#J 1 

iU7iHIlM>hA<i)rtft l ii:, 8 0flM>hES-1 0 (BSilttS) 10 
t Jfl I) fcC * . £ JSflJ 1 ^[Ql«9^^-?fi^^. * tt t>T , 8 g 2 IS . ll$20rti 

[ 0 0 3 1 ] 
-fcJJfll 2 

XAOiHSlM^f-AQttlft'JC, 80flMnE8-1 0 (BlllttS 

) t fli u fe^JK saw i >;|5i«<?)^^?fio^. t«fit, »s z s . H¥zoiti8 

"? SQ S U £ . ^<i>S$£t£l£&f$2C;Tv?. tt ft . U®Jt«fflZ-?tt8 0 0tflBtBC. 
[ 0 0 3 2 ] 

Rftrnm^y x - )l AfCKX-Z > TIEtt«®ffl*»lE5' , i--^Dtfiil)fcJ&JK X 0J 
1VIel«»o?)Iie*#-?2000^l<i)fii)^lSctffofe. tQtSJRtlMCSi*. S ft . 
SS&JfaflSfVa-.'I'Dtt 1 (B9ZAOJl!!lll/^> h t ft ft b £ 1 « © € 5>" a - A 
* b fc. 

(MIt ; /i-^D) 

JiTkX^-ir-A^ttfr'JC. Jt ffl T 1 0- 1 5 6 1 5 2^-^ffi«5EI1C^-r»it. t « 
ft-tjSj^©08lCyTvt#3&<<)t<?)-?, . 0mm, IfflAW*<l>ftfi0feOS> 

Iffl&IS<PE&5mm©/f;>KZ^-1f-Etffll);feW.?K «ieffl»»Il€5/ , :L-^AVfil 30 
«9^5*-?fF» b fe. 

[ 0 0 3 3 ] 

[£ 1 ] 







E[MPa] 


a«*i[i/0] 


j3)i7K*l«[mS/iD] 






2000hr 




2000hr 


mrnwm 


2000hr 


n%0y i 


0.015 


0.021 


18 


15 


0.40 


0.55 




0.015 


0.022 


18 


15 


0.40 


0.55 


«0>J3 


0.020 


0.020 


20 


20 


0.03 


0.03 


3»J4 


0.013 


0.018 


18 


15 


0.40 


0.55 




0.020 


0.022 


20 


20 


0.30 


0.30 


tt#0"J 2 


0.020 




20 




0.30 




J±«fcl 3 


0.020 


0.075 


19 


8 


0.35 


1.90 



40 



50 
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[ 0 0 3 4 ] 
[* 2 3 





O AAAL — <.<A. >TS IS -X* Or D*7 xtn tZI -W3 4"-Q «4» A-f- m 


%m$\ l 






j.^ i > -an /.j. v« 

t>TtPt£. # iSKttw 






mm* (mm 




mm a 


fc*j&»fc#e>«tf* (£11011, 2 £»)tt'J>&^) 


ft®.m i 


IS 2: if »Kf** «c L/ 1 











10 



[ 0 0 3 5 ] 20 

K]Sfcflji~4iufri>7. £ o o o < n ft , a?K£j±<?>±gtti5>:/cy2<. a ii * 1 0 £ 

1)7, XJHW**e«l)tt«tffil7l)J#. CHItll«lllIt»I.U7ft l K 

&f 3 7 & 3 # , Jt « Gl 2 I* » 8 0 O^H?aii7Kitfr-trnicelt-?5SK0M«^5aLl) 

t Jt««i 3 a 2 0 0 0 «sffl<D®v&-?Xffi%m&£E(>>±ft, a ?k * q is t # 

H >i tl . 3 0 0 0-40 0 0*lS«?««**C»ie©*«lfl*fl.fc. 
[ 0 0 3 6 ] 
[*flU ©S3*] 

*5eflB<9ZA'f7JH!lXl/;<>hCJ;*lBf, /f7Ktt$^#2ffi*S74Eft?3F*tt0M 30 

no # o 7 a ti i . c<9fe<y)> «2kaBctfitz»H0Biitf**cwiw*n.z. * is bb # 
iiiif -/i-i^&assigicj;^^. ft*, auxt ©»a a «?« u •» ti7 u 

«jS5a« u 7«Ji u 7 1 - »B#ssu*s<, b ni ci x ) «3e«.a*«ai* g« v s j 
[ 0 in <?> « $ « 31 *n 

[B1 ] ffl cav it z**z*<--if-t»tH?»>z. 

[02] (A)ttH1<9A-AttC5Bo7ft*.H, (B) tt@ 1 <5 B - B 8Ci8 o 7 I 40 
0 7 & 1 . 

[03] 0 1 <9-8PttB;*U7/Tv"f£HS07ifc2. 

[04] (a) uB^z^-t-tsatJiittttsra. (b) tt«)X7^-t- 

t*0?t3*2®ttt/Tvt07ih^. 

[06] *X*©»«fficairi| ?3!&3ia«f^a-^?)*ttfl>-ffltmtia?>)Z. 
[08]&*©5/ , 7r7 , ttJf7KX^-?-tsftB8?zia?&z. 

[0?] «t*Q>3i&)faffi€ 5 ya-;K9«!iitS07i?)Z. 

[ H * <9 sft BH ] 50 
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1,1<X 

11 58 1 a# 

12 

2 0 »ttH 

2 1 «fi| t ? - * <9 #8tH 

2 2 tt* t * 1^9*111 

23 

24 «> <?> Jf 7k » !& 

6 0 Sfl7X**tt 

65 7 ;H»Xl/-X>h 10 

70 ffi»iBK£E 

H 

L &JE 

V 5*88*1 

X V ?X )Tt A fl J 

Y 1 7K 5* ill IB 



[0 1] [03] 
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[B 5 ] [06] 
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[»IB] ¥J3M5$2fl6B (2003.2.6) 
1 ] 

[ m i n & tk § * i o o 1 2 

[IIJS] ft* 
[ftjE<?)Pj$] 
[001 2 ] 

* 98 B C ft U 7 . 1 7X X ^ - - I* . B 7X 9 a Affl'J » S a IB ffl'J C |Sl # o 7 » * # « to ® 7 
ffifft3»tt7®fttl«&^!i5l^«^^S^Ci)SS2Ji«^ii^^rnZ.!i5l«ltt/l 

tf*ir mii^Sfc. » 1 2«ttl*H-*ft, H - » OH » <9 t ® * ft ffl * tl 

[ H I *l ft JS S 3 00 26 
[fljEfcft] £ 5 

[0026] 

01^6fEl2lCyT\t^3t©t<i)7, ffi'l#H/&«L#0. 6 6. 5S * L * 1 5mm, ffi tt 
H £M 0 m m . lAlRMYtfZOmm, Jf 7 * 1 . 0 min^iJKZ^-t-AtfFill 
fc . X I) 7 . C©ai7KX^-t-AtfflU77A'C?^a«Xl/^>l'ATff«b, SEC 

A tt 1 !<5ZA47iHaiM> h t & #] U 7t 1 i<5 t =/ i - Jl U fe. 
(!**#) 

$ttJ±7Jtf 0 . 7 5MPOL. H*7kftltf.2^_2_m 3 7X;S# 2 5 t7, 8 

CIO, 6 0 #fH<!> 7 =7 v 5/ > 7 ( ft SI 7X 31 IB IC ft U ?ll7ll HtilU 7. jS$$Q 

v v > 7 »tk t »*2k ft a t » s a w * tt z * ft > t ft 7 . 
:ii^is9£] win* 

[ H jE *t & JS § « ] 00 28 
[ 0 0 2 8 1 

nmm 3 

ftK2ft.»«*2Om8/m®IftB7ktTiett*7fiT»£0ia7c;!R*7n-<?>ffl 
Jf}lHlSSSCil7XU, Tie«K*ttTC»l)720 0 0itlH©B£iIlctfiofc. 
Hit i St * 1 2 cm * . «», *1©IS»tt. HSI»j8IHi9 

? . 

(SfllHi) 

Il8*»ll? 8 /a-*n7, *»«IZ7««U^3a»»«t s /a-^BTffll). ft 9 
ffl»»IlC^a-^«U7. BOflM>hE8-1 0 ( B ft « I tt 8 ) lltSI 
Lfef-Vi-il' 1 itlllfe. C <9 E 8 - 1 0ICffll)^ftTl)I/l7X7^-^-t3:ft^<?) 

(!(£*#) 

a9Sffl3i«iityi-^&&f*affia«iityi-^ttc. i* ft s 77 # o . 7 5 m p a. , 

ft St7X ft ft 2 . 7 m 3 / # HI . 7K 31 2 5 1 7 , »J8ffl»»ll€5> , :i-^<?>*8*IBS 
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C1D, 6 0 » SB © 7 7 v 5/ > 7- ( 31 Wfll 1 V H tt « * ft ) t 7 . 
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